Adrenergically activated Ca2+ increases in brown fat cells: effects of Ca2+, K+, and K channel block.
We measured intracellular calcium concentration ([Ca2+]i) during adrenergic stimulation using fura-2 ratio imaging of individual cultured neonatal rat brown fat cells. One micromolar norepinephrine (NE) increased [Ca2+]i from an average resting value of 105 nM to 555 nM in approximately 30 s. [Ca2+]i remained elevated as long as NE was present but returned to resting levels within 2-3 min after NE removal. The response was half maximal at approximately 50 nM NE and was primarily alpha-adrenergic. The sustained, but not the initial, increase in [Ca2+]i required extracellular calcium. Cells stimulated in high-K media had [Ca2+]i responses like those in 0 Ca2+, suggesting that depolarization abrogates calcium influx. Parallel perforated-patch recordings showed that the increase in [Ca2+]i activates a calcium-activated K conductance. Blocking K channels with moderate concentrations of tetraethylammonium (TEA) had only small effects on NE-induced changes in [Ca2+]i, but high concentrations of TEA significantly reduced the response. We conclude that cytoplasmic calcium is modulated by fluxes from both intracellular and extracellular sources and that K channels may not be required for normal short-term [Ca2+]i responses to hormone.